Developmental changes in gene expressions of beta-carotene cleavage enzyme and retinoic acid synthesizing enzymes in the chick duodenum.
Vitamin A is derived from provitamin A carotenoids, mainly beta-carotene, by beta-carotene 15,15'-monooxygenase (BCMO1; EC 1.13.11.21). We previously reported that chick duodenal BCMO1 activity increased abruptly just after hatching. In this study, we further investigated mechanisms and physiological roles of the postnatal induction of BCMO1 expression in the chick duodenum. We showed that BCMO1 mRNA levels increased in the chick duodenum during postnatal period after hatching, but remain unchanged in the chick liver throughout the perinatal period. Serum hydrocortisone (HC) levels were also increased after hatching. Moreover, HC-administered chicks showed an enhancement of duodenal BCMO1 mRNA during the perinatal period. We further analyzed the developmental gene expression patterns of three types of retinoic acid (RA) synthesizing enzymes in the chick duodenum. Among them, retinal dehydrogenase 1 (RALDH1) mRNA levels in the chick duodenum increased during the postnatal period, indicating a similar developmental expression pattern to that of BCMO1. These results suggest that the postnatal induction of BCMO1 gene expression in the chick duodenum may be caused by the elevation of serum HC levels and may contribute to the RALDH1-mediated RA synthetic pathway.